The synthetic seismograms were generated using a crustal half-space overlain by a lower-velocity sediment layer (see Table 2 ). The waveforms for the half-space model (second row) do not match the sharp downturn following the direct P arrival. We explain this downturn as a reflection from the bottom of a sediment layer.
The waveforms are fit best using a 4.5-km-thick sediment layer.
The Seismograms are scaled to a common epicentral distance (A = 40 ø ) and instrument magnification (3000x). The amplitude scale corresponds to waveforms that would be observed on such an instrument at such a distance. The source velocity structure is given in Table 2 Although the real source velocity structure is different from the assumed plane-layered velocity structure, and these differences will lead to some mismatch between the synthetic and the observed seismograms, it is the orientation of the nodal planes and the centroid depth that have the largest effect on the waveforms. Consequently, the best fit fault plane solution varies little if the source velocity structure is changed (Figures 2 and 3 In neither case could the waveforms be matched well using a halfspace.
On records from European stations (e.g., ATU and AQU), there is a small phase after the direct P but before the large sP phase (Figures  13 and 14) .
This phase causes the inflection seen in the downswing following the sharp up of the P arrival.
It is too early to be the pP phase; the waveforms are not matched well using only a half-space.
A two-layered structure with a 7.0-km-thick lower-velocity la•r over a halfspace (see Table 2 To examine the resulting uncertainties, each source parameter was fixed at values bracketing its best fit value, the inversion routine was rerun while allowing the other parameters to change, and the new best fit synthetic waveforms were compared to the observed seismograms (see Figures 19 and 20) .
In this way we estimated the uncertainties to be ñ5 ø in dip, ñ10 ø in strike, ñ15 ø in rake, and 3 km in centroid depth. These uncertainties include the effects of trade-offs among the parameters since all the parameters but one were left free to change during these tests.
Earthquake show how the dip angle is constrained to be 47 ø-57 ø , primarily by the amplitude of the firstarriving P and SH waves at stations near the nodal surfaces.
The slip is likewise constrained to be between 50 ø and 80 ø (Figure 19d) .
A similar set of plots is shown for earthquake H of January 31, 1977, a relatively shallow event with a simple time function, typical of many of
